Updates on GLOBE Clouds
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* In January, GLOBE and S"COOL programs formally
started to merge.

* GLOBE Cloud Observers started receiving cloud
satellite matches, when their observations
correspond to an overpass

GLOBE Cloud Observation and NASA's Satellite Match

Ground Observation: 471404 GEO Satellite Terra Satellite
Latitude - 3399 Longitude - -76.84 Latitude - 0.00 Longitude - -75.00 Latitude: 39.02  Longitude : -76.79
Date: 2017-09-19 Universal Time: 15:38 Date: 2017-09-19 Universal Time: 15:50 Date: 2017-09-19 Universal_Time: 15:39
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Cover: Broken (50-20%) I Total GEO Cloud Cover: 56.82 % I Total Terra Cloud Cover: 69.12 %

Corresponding Terra MODIS Satellite Images
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e Atmosphere

e Biosphere
e Hydrosphere

e Pedosphere (Soil)

Soil Temperature and Moisture

e Pedosphere (Soil)
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CANADA Total Cloud Cover: broke
Cloud Type: Cirrocumulus
Cloud Type: Altocumulus
Short Lived Contrails: 1
Cloud Cover Low: clear
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Ground Observation: 473005 GEO Satellite

Latitude : 33.93 Longitude : -84.32 Latitude : 0.00 Longitude : -75.00
Date: 2017-09-25 Universal Time: 13:38 Date: 2017-09-25 Universal Time: 13:50
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Total Ground Cloud Cover: Broken (50-90%) | Total GEO Cloud Cover: 21.28 %
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ARTICLES

CERES S’COOL
PROJECT UPDATE

The Evolution and Value of a Long-Running
Education Project with a Foundation in
NASA Earth Science Missions

LN H. CHamezs, MeGan A. McKzown, Saras A. McCrea,
ANN M. MazTIN, TiNa M. ROGERSON, AND KRISTOPHER M. BEDKA

Since 1997, SCOOL has engaged interested participants worldwide in observing douds and
comparing data from ground and satellite sources to inform validation efforts for several
NASA Earth scence missions.

clentists are Increasingly Interested in crowd- based data on clouds. Here we examine the record of
sourced data but have concerns about tsaccuracy.  participation and the Information gathered to assess
Begun nearly 20 years ago, the Students’ Ckmd the value of crowd-sourced Earth system data and to
Observations Online (S'COOL) project, d C for sclentists con-
to BAMS readers in Chambers et al (2003), offers a  sidering lmmlwnga wider community in thetr work.
unique opp to inform this question. SCOOL Imager-based cloud retrievals (doud/no clowud and
arose from a confluence of education and sclence  cloud properties such as phase, optical depth, and
needs. Teachers are able to engage students in rezl height) are some of the foundational data sources
‘world sclence, while NASA ob! g used to di scene characteristics within each
footprint of the Clouds and the Earth's Radlant Epergy

System (CERES; Wielicki et al. 1996) instrument. This
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e e e e s peneree s Earth radiation budget (ERB) at climatological time

anca Systams and Applicitioes, lnc. Hampton, Virgin scales (Loeb et al. 2009). Thus, It 1s very important to

MAIL: Lin H. Chambers, understand the accuracy of cloud retrievals as biases
b b chambers@nas gov can influence the CERES-dertved ERB. Meanwhile,
The be found in thts sue, following the students in classrooms around the world learn about
table of contents. clouds and the sclentific process as part of the school
DOLI 0.1 I7/BAMS-D-15-00248.1 curriculum, and many adults observe the sky inds-
in finalform 27 fume 2016 vidually or through hobby clubs and organizations.
2017 American Meteorologiaal SCOOL connects these interests by engaging students

and others in cloud observations and analysts.
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because of the narrow lidar/
radar Instrument swaths,
but when avallable provide
the opportunity to evalu-
ate cloud 1dentification and
layering reported from the
ground. We developed dis-
play software in MATLAB
that overlays the CALIPSO/
CloudSat 2B-GEOPROF-
Iidar (heretn CCGL) product
(Mace and Zhang 2014) with
the S'COOL observation
information, providing the
S'COOL team and poten-
tially S'COOL observers
themselves further insight
1nto the strengths and weak-
nesses of their observations.

Figure 7 provides exam-
ples of these collocated data
for two cases that exemplify
some of the characteristics
of S'COOL observations.
For the case in Fig. 7a, the
two datasets both agree on
the presence of a single high
cloud layer, confirming the
accuracy of the SCOOL ob-
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FIC. 6. The CERES MODIS optical depth ion as a function of

the three S'COOL observer cloud opacity categories: (a) opaque, (b) trans-
lucent, and (c) transparent. On average, observers are correctly classifying
opacity: the mean optical depth (r) decreases and the peak in percent occur-
rence shifts toward a lower optical depth value from (a) to (c). The peak at
>50 optical depth for the ies isanartifact
of the matching process and does not reflecta deﬁciency in observer skill.

servation. On the other hand, Fig. 7b 1s a case where  higher cloud layers were present. The ground observer
the SCOOL observer only observed a single low-level  reported that the low-level cloud layer was opaque
cloud layer, while the CCGL product shows that two  and overcast, Indicating that 1t was too thick to see
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FiC. 7. CCGL cloud mask (blue = sky; white = cloud) overlaid with a collocated S'COOL observation. The hatched
overlay indicates the cloud height category reported by the S'COOL observer. (a) A case where the S'COOL
observer accurately reported a single high cloud layer. (b) A case where the S'COOL observers were unable
to see the CCGL-detected cloud layers above the low-level cloud they reported due to the high opacity and

age of the low-level cloud. Simil a passive satellite instrument would see only the top layer.
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* GLOBE Observer app identifies overpass times
based on your lat/lon

* Allows you to set alarms for overpass times

Kristen.l.weaver@nasa.gov & < Upcoming Flyovers

While cloud observations are useful at any time,

your ground reports can help verify satellite
measurements if you take your observations
Clouds during a satellite overpass.

38.9930, -76.8406
Last Updated: Today at 9:49 AM

New Cloud Observation

Terra i
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Review / Send My
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. Suomi National Polar Orbiting Partnership i
Check Satellite Flyovers Mar 6, 2017 12:42:15 PM :

Aqua n
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See My Data
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Cloud Observation Metrics

GEO Satellite Matches 51,046
CERES Satellite Matches 10,036
CALIPSO Satellite Matches 36
Total Combined Satellite 61,118
Matches for 2017

* Metrics from Jan 1, 2017 — Sept 10, 2017



Eclipse Connections

e GLOBE Community submitted
Help NASA measure the effect

air temperature and cloud i tal SR calloe

with the GLOBE Observer app
observer.globe.gov

observations before, during,
and after the eclipse

e Over 18,000 cloud
observations made August
215t using GLOBE Observer




Clouds During the Eclipse

8 THE GLOBE PROGRAM | Try the Beta Version ‘

‘ /? 3
l Measurements.

2017-08-21

Data Counts Load Filters  SaveFilters  Choose Base Map
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Want to Reach these Citizen
Scientists?

We can help you:

* Access data

* Write blogs

* Host a webinar

e Support outreach visits

e Share your latest article as a FB post or Tweet



GLOB
Observer

Get more information and follow us on social media:
e http://observer.globe.gov

e https://www.facebook.com/nasa.globeobserver/
e https://twitter.com/NASAGO

Contact me: kristen.l.weaver@nasa.gov




Air Temperature

(%) THE GLOBE PROGRAM Eclipse shadow location

./ GLOBE is an estimation.
#.J Observer
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Over 76,000 air temperature measurements reported




